INTRODUCTION
Magnetically ordered materials and structures exhibit specific features in the spectra of electronic, magnon, and phonon excitations, because of which their interaction with electromagnetic radiation results in a number of physical phenomena. The same spectral features result in large values of linear and nonlinear magneto-optical phenomena such as Faraday and Kerr effects [1] [2] [3] , magnetic linear birefringence [4, 5] , and the generation of the second and higher optical harmonics [6] . These and other magneto-optical phenomena serve as an alternative and, sometimes, preferable method for studying electronic and magnetic structures.
In very recent years, a new area has been formed in the physics of magnetic materials whose main task is to study the processes of control of the magnetic state of solids using short laser pulses [7, 8] . Magneto-optical effects are the most effective and relatively simple means of monitoring ultrafast demagnetization processes [9] , the excitation of spin precession [8] , and magnetization reversal [10] , when the large value of the former provides the possibility of achieving a high sensitivity and time resolution. This circumstance has put forward the problem of a more detailed spectroscopic investigation of the electronic structure as the microscopic basis of magneto-optical effects.
In this work, we report the results of studying the electronic structure and magnetic ordering in a wellknown weak ferromagnet iron borate FeBO 3 . A review of its magnetic, optical, and magneto-optical properties can be found in [11] ; therefore, we will consider here only its brief characteristics. FeBO 3 is crystallized in the rhombohedral calcite structure with the space group and, hence, is optically uniaxial. It represents a rare example of a magnetically ordered ferric oxide with a high transparency in the visible spectral region and with a Faraday rotation reaching 5000 ° /cm [12] . From the magnetic point of view, FeBO 3 is a two-sublattice easy-plane antiferromagnet with a weak in-plane moment and the Néel temperature T N = 348 K.
EXPERIMENTAL PROCEDURES AND SAMPLES
Studies of the dispersion of the dielectric functions ε xx and ε zz in the optical region 0.6-5.6 eV were carried out using a spectroscopic ellipsometer in reflection geometry. The details of the studies and the corresponding calculations were described previously in [13] . The absorption spectrum α xx in the region of relative transparency 1-3 eV was obtained by measuring absorption in the transmission geometry.
The temperature dependence of the refractive index was studied using a homodyne interferometer at a helium-neon laser wavelength of 1.078 eV (1.15 μ m) [14] [15] [16] . A distinctive feature of this method is that the sensitivity of measurements is not reduced both under a strong (by 1-2 orders of magnitude) change in the intensity due to temperature variations of absorption Spectral dependences of the relative permittivity ε = ε 1 -i ε 2 of a uniaxial weak ferromagnet FeBO 3 are measured for two principal polarizations in the energy range 0.6-5.6 eV. The positions have been determined for the charge-transfer transitions that make the main contribution to absorption above the bandgap and determine the refractive-index dispersion below the bandgap. The isotropic magnetic contribution to the refractive index has been detected by studying the temperature dependence of the refractive index in the range 100-700 K; its value ( ≈ 2 × 10 -2 ) is found to be record high for magnetic dielectrics. The energy shift of the effective oscillator, which characterizes the shift of the positions of the charge-transfer transitions due to magnetic ordering, is determined from these data within the framework of a single-oscillator model. The value of the exchange striction in FeBO 3 is determined from optical measurements. PACS numbers: 75.50. Ee, 78.20.Ci, 78.20 and under light depolarization, for example, in the case of a domain structure formation. The relative variations of the optical light path in the crystal δψ ( T ) (relative to vacuum) normalized to the crystal thickness associated with variations of the refractive index δ n ( T ) and the thermal expansion of the sample δ l / l can be calculated by this method according to the equation (1) where the first index ( i ) indicates the light polarization and the second one ( j ) indicates the propagation direction.
Samples were polished plane-parallel single-crystalline plates with thicknesses in the range 20-1000 μ m. Plates with the normal oriented along and perpendicular to the optical z axis were obtained from crystals grown from a solution in a melt and from a gas phase, respectively. This allowed the dielectric function of FeBO 3 to be obtained for two main light polarizations.
OPTICAL PROPERTIES OF FeBO 3 Spectra of the dielectric functions ε zz and ε xx for light polarized along and perpendicular to optical z axis are given in Figs. 1b and 1c . The inset in Fig. 1 shows the absorption spectrum α xx in the energy range 1-3 eV for [22] . (b and c) Spectral dependences of the real ε 1 ( ᭺ ) and imaginary ε 2 ( ᭹ ) parts of the relative permittivity for light polarized (b) perpendicularly to and (c) along the optical z axis. Dotted lines correspond to the decomposition of the ε 2 spectrum using Eq. (2). The inset presents spectral dependences of the absorption index in the range of d -d transitions [19] .
